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Request for Proposalsfor Protected Instream Flow Studies
and Water Management Plan for the
Souhegan River Designated Reach
March 25, 2004

|. REQUIRED PROPOSAL SUBMISSIONS

Each consultant will submit a proposal package to the New Hampshire Department of Environmental
Services (NHDES) that includes the following components as described in detail below:

The project team, including a project team organization, team member qualifications

and the anticipated level of involvement of key team members in each phase of the

project as described in the project approach and scope of work.

A technical proposal that describes the team’ s project approach and scope of work.

A proposed project schedule.

A confidentiality statement.

A conflict of interest statement.

Complete and timely submittal of all required proposal documents plus attendance by at least one
member of the project team at the mandatory question-and-answer meeting are required for the
proposal to be considered. The mandatory questionand-answer meeting has been scheduled to answer
guestions about the Souhegan watershed and the proposal. The meeting will be held March 31, 2004 at
1:.00 p.m. in Room 112 at NHDES, 29 Hazen Drive, Concord, NH. Questionswill be recorded and a
written, final response distributed to all attendees.

Each consultant will submit six (6) copies of all documents by close of business on April 15, 2004 at
4:00 p.m. to:

New Hampshire Department of Environmental Services

Water Division— Souhegan Instream Flow Proposal Package

Attn: Paul M. Currier, Watershed Management Bureau Administrator

29 Hazen Drive

Concord, New Hampshire 03301

Interviews will be scheduled for before the end of April, 2004. The consultants shall bring a sealed
cost proposal to the interview. The sealed cost proposa will not be used in the selection process but
will assist NHDES to expedite initial contract negotiations with the selected consultant. After the
quality-based ranking is complete, the sealed cost proposal for only the first ranked consultant will be
opened and NHDES will proceed with contract negotiations with that consultant. If these negotiations
are not successful, NHDES will negotiate with the second ranked consultant, etc. until a contract has
been successfully negotiated.

. PROJECT TEAM AND LEVEL OF PARTICIPATION

The proposal will identify the individuals responsible for managing the project and conducting
specific project tasks. The proposal will aso estimate the expected level of participation in the project
tasks and in the overall project. An organization chart showing lines of communication and decision
making hierarchy will be included in the proposal.
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l1I. PROJECT APPROACH/SCOPE OF WORK

The technical proposal must contain the elements contained in Env-Ws 1900, Instream Flow Rules.
Reference materias including web links and other references are listed in Attachment | to assist in
project understanding. Attachment Il contains additional Scope of Work Guidance to assist in the
development of the project approach/scope of work. It must be clear on how all these elements will be
addressed and also how public participation and interaction with the various advisory committees will
occur.

V. PROJECT SCHEDULE

The consultant will provide a schedule to conduct and complete the project. The schedule will include
project tasks as identified in the Scope of Work. Project tasks will be laid out in aflow chart
identifying the anticipated days to complete each task and the interrelationship of conducting and
completing these tasks.

V. SELECTION CRITERIA

Selection will be based on both the written proposal and an interview. Consultants will be assessed
based on the following criteria.

1. Specialized Experience of the Project Team (20 Percent)
The Consultant will be rated on their specialized experience directly relating to assessment of
ecological and societal flow needs, assessment of hydrology, demonstrated ability to compete
the work within the required schedule and budget, quality control/assurance programs, and the
depth of in-house and subcontractor support.

2. Project Personnel (30 Percent)
The Consultant will be rated on the principal team members' role and participation level, and
the qualifications and experience of key personnel, their communication abilities, and
availability during the project.

Principal-1n-Charge 10 Percent
Project Manager 10 Percent
Task Managers 10 Percent
3. Project Approach (50 Percent)

The Consultant will be rated on the approach to the project scope outlined in this RFP, the
understanding of the project scope and schedule of work and the interfacing of tasks.

Upon completion of the interviews and ranking of proposals, the NHDES will negotiate with the top-
ranked consultant for contract scope and price. The negotiated contract will be based on fair and
reasonable compensation for the services required.

VI. CONFIDENTIALITY STATEMENT
Each proposa will include a confidentiality statement covering al firms and individuals involved in
this project. The confidentiality statement will prohibit the use, distribution or discussion of

information collected from the AWUs or ADOS for any purpose other than development of the PISF
and completion of the WMP.
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VII. CONFLICT OF INTEREST STATEMENT

Each candidate will submit a statement describing their past, existing, or anticipated business
relationship with any of the Affected Water Users or Affected Dam Ownersin the WMPA. The
AWUs and ADOs known to the Department are listed in Attachments 111 and IV below.

Vill. DISCLAIMER

This RFP does not commit the NHDES to award a contract or pay any costs incurred during the
preparation of the proposal. The NHDES reserves the right to reject any or al of the proposals for
completing thiswork. The NHDES also reserves the right to eliminate the need for the selected
consultant to complete one or more tasks, pending he outcome of preceding related tasks or issues.

Attachment | - REFERENCE MATERIALS

Attachment 11 - SCOPE OF WORK GUIDANCE

Attachment 111 —AFFECTED DAM OWNERS OF THE SOUHEGAN WM PA

Attachment IV — AFFECTED WATER USERS OF THE SOUHEGAN WM PA

Attachment V — DEFINED FOR PISF STUDY — INSTREAM PUBLIC USES, OUTSTANDING
CHARACTERISTICS, AND RESOURCES

Attachment VI —PHOTO DOCUMENTATION PROCEDURE

Attachment VII —INSTREAM FLOW ANALYSISWITHIN THE CONTOOCOOK RIVER
BASIN (DRAFT)
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ATTACHMENT | - AVAILABLE REFERENCE MATERIALS FOR SOUHEGAN RIVER
PILOT PROGRAM

NHDES Souhegan Instream Flow site
http://www.des.state.nh.us/rivers/instream/souhegan.htm

NHDES Rivers Management and Protection Program
http://www.des.state.nh.us/rivers
http://www.des.state.nh.us/rivers/souhegan.htm

Rules and Statutes

RSA 483 — Rivers Management and Protection Act - http://www.des.state.nh.us/rivers/rsa483.htm

Chapter 278, Laws of 2002 — http://www.des.state.nh.us/rivers/instream/ch278.pdf

Env-Ws 1900 Instream Flow Rules — http://www.des.state.nh.us/rul es/Env-Ws1900.pdf

Env-Ws 1700 Surface Water Quality Regulations — http://www.des.state.nh.us'wmb/env-ws1700.pdf

Watershed Reports

Souhegan Designated River Nomination, May 1999, Souhegan Watershed A ssociation and the Nashua
Regiona Planning Commission

http://www.des.state.nh.us/rivers/souhegan/souhegan.htm- in sections without maps
http://www.des.state.nh.us/rivers/instream/pdf/Nomination.pdf - as one document with maps

The Souhegan River — A Report to the General Court, January 2000, NHDES
http://www.des.state.nh.us/rivers/souhegan report.htm

Souhegan River Watershed Study, Prepared by the Nashua Regional Planning Commission -
September 1995
http://www.des.state.nh.us/riversinstream/pdf/\WatershedStudy . pdf

Souhegan River Corridor Study, June 1994, Nashua Regional Planning Commission
http://www.des.state.nh.us/rivers/instream/pdf/Corridor Study. pdf

Souhegan USGS stream gage data resources

USGS 01094000 SOUHEGAN RIVER AT MERRIMACK, NH
http://waterdata.usgs.gov/nh/nwis/uv 201094000

USGS 01093800 STONY BROOK TRIBUTARY NEAR TEMPLE, NH
http://waterdata.usgs.gov/nh/nwis/uv 201093800
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USGS 01094006 MCQUADE BROOK @ N. AMHERST RD, NEAR BEDFORD, NH
http://nwis.waterdata.usgs.gov/nh/nwis/peak/?site no=01094006
Annual peak flowsonly —1972-1979

Methods

Evauation of Streamflow Requirements for Habitat Protection by Comparison to Streamflow
Characteristics at Index StreamflowGaging Stations in Southern New England, David S.
Armstrong, Gene W. Parker, and Todd A. Richards (Massachusetts Division of Fisheries and
Wildlife) Water-Resources I nvestigations Report 03-4332

http://water.usgs.gov/pubs/wri/wri034332/

Environmental Flow Assessment for Aquatic Ecosystems. A Database of Methodol ogies, Rebecca
Tharme, 2002, based on Tharme, R.E. (2003). A global perspective on environmental flow
assessment: emerging trends in the devel opment and application of environmental flow
methodologies for rivers. River Research and Applications. 19: 1-45. (I n press), International
Water Management Institute,

http://www.lk.iwmi.org/ehdb/EFM/visitors/ViewAllM ethodol ogy.asp

Printed documents available for file review from the Department
Souhegan River Watershed Report, Final Report, May 1997, prepared by NH Department of

Environmental Services
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ATTACHMENT |l - SCOPE OF WORK GUIDANCE

Request for Proposals
Protected | nstream Flow Studies
and
Water Management Plan
for the Souhegan River Designated Reach

INTRODUCTION

The selected consultant will prepare Protected Instream Flows (PISFs) for the Souhegan River
Designated Reach. The PISFs will protect and maintain protected entities listed in RSA 483, including
designated uses under the Clean Water Act, and Instream Public Uses, Outstanding Characteristics,
and Resources (IPUOCR). The consultant will then develop a Water Management Plan (WMP) that
implements the PISF values. The WMP applies to the Souhegan River Designated Reach (DR) and its
tributary drainage area, together known as the Water Management Planning Area (WMPA). Water
Management Plans apply to water users who use more than 20,000 gallons of per day and to owners of
dams with impoundments greater than ten acres. These water users are identified as Affected Water
Users (AWUSs) and the dam owners are identified as Affected Dam Owners (ADOs). Theentire
process will be conducted with public participation through two advisory committees and public
hearings, as specified in Chapter 278, Laws of 2002.

BACKGROUND

RSA 483:9-c (http://www.gencourt.state.nh.us/rsa/html/L /483/483-9-c.htm), enacted in 1988,
requires the Department to adopt rules for protected instream flows on designated rivers. Since 1990,
the Department has been working on concepts for instream flow protection. Chapter 278, Laws of
2002 (HB1449) created a pilot program for instream flow protection on the Lamprey and Souhegan
Rivers (http://www.des.state.nh.us/rivers/instream/ch278.pdf). This program, enacted as a significant
compromise among water- using interests and conservation interests, is based on the idea of first
conducting studies to develop protected flows for the IPUOCR entities identified for the river
segment, and then developing a management plan for the upstream watershed that will maintain the
protected flows. The legidation also established two committees to advise the Department in the pilot
process. A Technical Review Committee (TRC) to evaluate technical processes and results, and a
Water Management Protection Area Advisory Committee representing local interests and knowledge.

The Department adopted rules in May 2003 to implement the legidlation
(http://www.des.state.nh.us/rules/Env-Ws1900.pdf). These rules define the process for the work to be
conducted under this Scope of Work. Funding for this project and revised deadlines were promulgated
by Chapter 319 (Parts 48-51), Laws of 2003 (also know as HB4)
(http://www.des.state.nh.us/rivers/instream/HB4Sections. pdf).

The primary purpose of this contract is to develop public policy and processes for instream
flow protection. Many of the issues and methods for instream flow protection are expected to be
identified and explored in the context of the contract studies and reports. The consultant will be
expected to have the ability to work collaboratively withthe Department, including frequent and
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concise communication as the work progresses, and to show initiative and creativity in framing
scientific knowledge and quantitative methods for instream flow protection for public discussion.
Prospective consultant s should thoroughly familiarize themselves with the background and history
above, and especially with Env-Ws 1900 Rules for the Protection of Instream Flows on Designated
Rivers, RSA 483, Chapter 278, Laws of 2002, Env-Ws 1700 Surface Water Quality Regulations, and
Env-Wr 700 Water Use Registration and Water Use Reporting or its successor rule.

The pilot program will be conducted with public participation. Chapter 278, Laws of 2002
specifies two advisory committees, a Technical Review Committee (TRC) ad a Water Management
Planning Area Advisory Committee (WMPAAC), for the Souhegan River. The consultant will
present study results at specified milestones before one or both of the advisory committees in meetings
that are open to the public. A public hearing will be held to present and hear comments on both the
Proposed PISF Report and the Proposed WMP Report. The consultant will attend the hearings to
present these reports and answer questions. The consultant will receive comments from the
committees and from the public hearing through the Department. The Department will be responsible
for the preparation and holding of the committee meetings and public hearings.

All deliverables for advisory committee meetings will be submitted to the Department as
thirty-eight (38) paper copies and three copiesin electronic format on compact disks as Adobe .pdf
and WORD document files. All deliverables for public hearings will be submitted to the Department
as 66 hard copies and three copiesin electronic format on compact disks as Adobe .pdf and WORD
document files. All submittals for the public hearings will be provided forty days in advance of the
public hearing dates. The consultant will provide an additional paper copy of the Proposed PISF and
of the Proposed WMP to a municipal library centrally located in the WMPA at |east thirty days before
their respective public hearings.

Consultants will be ranked based on qualifications, experience, proposals and interviews as
described earlier. The highest ranked contractor will then negotiate price and detailed services with
the Department. Cost will not be a factor in consultant selection. However, the legidature has funded
the Department’ s estimated consulting costs for this contract. The Department has preserted the
available funding publicly in the RFQ as $355,000. The Department expects to negotiate the contract
with the successful candidate who will complete the work in the task descriptions below within this
budget.

OVERALL PROJECT DESCRIPTION

The consultant will determine PISFs for the Souhegan Designated Reach as specified in Env-
Ws 1905. The consultant will identify the IPUOCR entities for the Designated River segments and
conduct an on-stream survey to document IPUOCR occurrences. The consultant wil | identify and
apply appropriate assessment methods for determining Pl SFs that meet water quality standards and
protect the IPUOCR entities. The consultant will make a preliminary assessment of water use versus
stream flow, including an evaluation of groundwater-surface water interactions to assess the impact of
the Proposed PISF. The consultant will present Proposed PISF values in a public hearing. Following
fina revisions in response to comments at the public hearing, the Proposed PISFs will be submitted to
the Department. The Department will be responsible for establishing the PISFs.

The consultant will prepare a WMP for the Souhegan WMPA as described in Env-Ws 1906

ready for adoption by the Department. The consultant will reassess the water use versus stream flow
using the established PISF to identify times, volumes and reaches not meeting the PISF. The
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consultant will conduct interviews with AWUs and ADOsto document and evaluate AWU and ADO
operations, and develop three sub-plans (conservation, dam management and water-use). Each sub-
plan will list conservation, water use or dam management alternatives to meet the PISFs for each ADO
and AWU. The consultant will prepare a draft Proposed WMP composed of the chosen alternatives
for each AWU and ADO that together meet the PISFs. The consultant will present the Proposed

WMP at a public hearing within the WMPA to receive comments. Following the public hearing the
consultant will revise the Proposed WMP, in consultation with the Department, to create the final

WMP ready for adoption by the Commissioner.

PROTECTED INSTREAM FLOW STUDY (Note: The pay incrementslisted represent the

Department’s concept of how consultant work products and incremental compensation might be
structured. Thisissubject to negotiation with the successful candidate.)

|. Identification and Draft List of |PUOCR Entities

The consultant will research and identify IPUOCR entities for the Designated Reach as
required in Env-Ws 1905.02(a) — (¢). The Department has defined the Instream Protected Uses,
Outstanding Characteristics, and Resources (IPUOCR) that must be evaluated for the Designated
Reach in a discussion paper titled, Defined for PISF Study — Instream Public Uses, Outstanding
Characteristics, and Resources (Attachment V). The Department has a'so compiled a preliminary list
of IPUOCR entities for the Souhegan River DR available at
http://www.des.state.nh.us/rivers/instream/souhegan.htm  The consultant will research applicable
files, records and studies, and may need to conduct structured interviews with local watershed
authoritiesto develop information about the specific IPUOCR entities, their river location, and their
dependence on river flow conditions. To complete this Part I, the consultant will present an annotated
list of the IPUOCR entities to both advisory committees for their review and comment. The list will
identify and briefly describe the IPUOCR entities, and if known, their location within the DR. The
consultant will document this information completely in a draft IPUOCR report required later under
Pat V.

1. Assessment of Well Withdrawal | mpacts on Surface Water

The consultant will develop a method for assessing AWU groundwater withdrawal impacts on
surface water flow in the Designated Reach. The Department, in consultation with stakeholders
during rulemaking deliberations, developed the position that groundwater withdrawals, sufficiently
separated from a stream by hydrologic barriers or distance, or both, may have reduced impacts on
critical flows because of the timing or volume of the withdrawal. In previous rule drafts, the
Department proposed methods of evaluating hydraulic connection between well withdrawals and
surface water (See Instream Flow Rules — November 14, 2000, Working Draft Env-Ws 1903.04
Procedure for Determining No Hydraulic Connection - at
http://www.des.state.nh.us/rivers/instream/Archive/11142kifr.pdf). This document may be used by the
consultant as a starting point or the consultant may propose alternative methods.

The consultant will present the methods considered, and a recommended method in a report to
the TRC for their review and comment. The recommended method will be capable of estimating
effective surface water withdrawal due to wells by using available information, or information easily
obtained by the Department. The consultant will then revise the report in consultation with the
Department, and apply the selected method to the AWUS' well withdrawals.
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The Department has identified seven AWUSs withdrawing from fourteen groundwater well
sources (12 source IDs—two wells each for two sources). Well information is provided by way of
Attachment IV - Avallable Reference Materials for Souhegan River Pilot Programor directly at the
NHDES website http://www.des.state.nh.us/rivers/instream/souhegan.ntm The method developed
from this task will be used in estimating water use by individual AWUs versus the proposed PISF
under Part V and versus the established PISF under Part VIII.

[11. On-stream Survey for IPUOCR Entities

The consultant will conduct an on-stream survey of the DR as required in Env-Ws 1905.02(e)
to locate and verify the specific entities identified in the IPUOCR listing as revised by the TRC and
WMPAAC. Prior to conducting the on-stream survey, the consultant will prepare a Standard
Operating Procedure for conducting the survey and present it to the Department. The consultant will
use the Department’ s Photo Documertation Procedure (Attachment V1) to document IPUOCR entities
and river conditions for future reference. The consultant will conduct the on-stream survey with DES
staff oversight, and possibly with the presence of advisory committee representatives, during the
summer season. The survey is not intended to be an exhaustive identification and cataloging of these
entities, but rather atargeted verification of their existence and occurrence.

V. Report Describing |PUOCR Entities and Proposed Pl SF M ethods

The consultant will produce a draft report describing the results of the IPUOCR entities
research and on-stream survey, and proposing Pl SF methods to be used to assess their flow needs.
The report will include maps showing the presence of the IPUOCR entities and a short, referenced
narrative for each. Locations of threatened or rare species, and archaeol ogical sites should be
generalized or omitted for their protection. The draft report will report temporal aspects of IPUOCR
entities. The consultant will identify and catalogue all source documents and reports describing
IPUOCR entities, as per Env-Ws 1905.02(d), as part of the report. The report will propose protection
goals consistent with RSA 483, Env-Ws 1900 and surface water quality standards.

The consultant will collect and document relevant information in describing the IPUOCR
entities and PISF methods. The items listed in Env-Ws 1905.03(b) are considered relevant
information. Some of these items concern IPUOCR entities, but some refer to watershed
characteristics or other information. Where this information supports the identification and
description of IPUOCR entities or the selection of PISF methods, it will be included in the draft report.
Otherwise, this information will be included in the draft Proposed PISF report under Part V below.

The consultant will describe PISF methods that are appropriate for identifying protected flows
to conserve and protect the IPUOCR entities as required by Env-Ws 1905.02(f). At a minimum, the
methods chosen must assess the hydrologic regime and the flow needs of the biologic ecosystem.

The draft report will describe in detail the proposed PISF methods with supporting rationale for
why and how they will be applied, including where they are to be used, and how the results will be
rendered into PISFs. The consultant will explain how the proposed methods apply to the IPUOCR
entities. The consultant will identify which method if any will be applied for the individual IPUOCR
entities. The consultant must identify and provide justification for not applying methods to assess any
IPUOCR.
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The draft report will be submitted to the committees for review and comment. The draft report
will then be revised in consultation with the Department into the final report on IPUOCR entities and
PISF methods. This document will define the work to be conducted to make the PI SF assessments.

PAY INCREMENT 1

The consultant will submit an itemized bill for not-to-exceed payment listing the activities and
documents completed. First payment will be due on completion and written approval by the
Department of the following activities and documents:

1) IPUOCR draft list

2) Report on method for quantifying well impacts on timing and volume of river flow

3) Two committee review meetings

4) On-stream survey SOP

5) On-stream survey

6) Draft IPUOCR and PISF assessment method report

7) Two committee review meetings

8) Fina IPUOCR and PISF assessment method report

V. PISF assessments and Proposed Pl SF report

The consultant will apply the selected PISF methods to determine scientifically-based,
guantitative PISF values to meet the protection goals described earlier for the IPUOCR entities and
applicable water quality standards [Env-Ws 1905.01(a)(1)]. The Department will request the
assistance of the Public Utilities Commission (PUC) in assessing the effect of the proposed PISF
developed under this Part upon each of the hydroelectric power facilities in the WMPA as required in
Env-Ws 1905.04(b)(4) and Env-Ws 1906.03(b)(3).

The consultant will compile the PISF assessment results in a draft Proposed PISF report. The
report will identify the IPUOCR entities, their locations, and the protection goals for these entities.
The report will describe the PISF methods that were chosen for evaluating the flows needed to meet
these goals, and the results using these methods. The consultant’s report will describe the Proposed
PISF values and their scientific basis [See Env-Ws 1905.01(a)(1) and Env-Ws 1905.04(b)(2)].

The report will include a discussion describing how the Proposed PISF values meet the criteria
in RSA 483:1 and 483:2 supporting the Department’ s decision making process under Env-Ws
1905.04(a). It will also include supporting documentation describing how the proposed PISF values
meet applicable water quality standards [Env-Ws1905.04(b)(3)] and describing the results of the
assessment required by Env-Ws 1905.04(b)(4), which cites RSA 483:9-c, I1I. The consultant will
incorporate descriptions of the factors for reviewing the PISF found under Env-Ws 1905.03(b) and the
results of PUC’ s assessment.

The report will include a preliminary determination of DR reaches, and the timing, and
guantity not meeting the draft proposed PISF. The consultant will determine aggregate water use
versus stream flow on a daily basis using the draft Proposed PISF and following the model of the
aggregate water use versus stream flow assessment under Env-Ws 1903.02. The consultant will base
the determination on an assessment of daily conditions for the previous five years using appropriately
selected or synthesized hydrologic data, and will incorporate the values determined earlier in Part |1
for the groundwater well withdrawal impacts on surface water. The report will describe the location,
timing and net upstream withdrawal rates where the draft proposed PISF was not met. The methods in
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the Department’ s January 2002 Instream Flow Analysis Within the Contoocook River Basin (draft)
(Attachment VI1) should be used as a basis for developing this process.

The consultant will present the draft proposed Pl SF values before the advisory committees for
review and comment. The draft Proposed PISF report will be revised in consultation with the
Department to create the Proposed PISF report for submittal to the legidature as required by Laws of
2002, Chapter 278:3, I11(a).

VI. PISF Public Hearing

The Department will hold a public hearing jointly with the NH Senate’ s Environment
Committee and the House's Resources, Recreation & Development Committee within 60 days of
submitting the Proposed PISF to the legidature as required by Chapter 278:3, 111(a), Laws of 2002.
The public hearing will be held to receive comments on the Proposed PISF as required by Chapter
278:3, 111(a), Laws of 2002 and as described in Env-Ws 1905.03. The public hearing will be held in a
community through or past which the DR flows in accordance with Env-Ws 1905.03(€).

The consultant will make the Proposed PISF with al documentation available to the public for
at least 30 days prior to the hearing date. The consultant will ensure that the Proposed PISF is
available in at least one mgor library in a community through or past which the DR flows at least 30
days prior to the hearing date. The consultant will participate in the public hearing by giving a
presentation describing the Proposed PISF and its devel opment, and by answering questions.

The Department will post the Proposed PISF on its website, and provide written notices for and
publicize the hearing in accordance with Env-Ws 1905.03(d) and (€). The Department will provide
and prepare facilities for the hearing, and conduct the hearing. The comment period will remain open
for aminimum of 30 days following the hearing. The Department will receive and record comments,
and prepare records of the hearing.

VII. PISF Report for the Souhegan River

Following the comment period, the consultant will revise the Proposed PISF report, in
consultation with the Department, based on the comments received. The consultant will prepare the
PISF Report from the Proposed PISF report with the addition of a section describing how the
comments affected the final PISF values [Env-Ws 1905.04 (b)(5-6)]. The consultant will submit the
PISF Report within 40 days of the close of the comment period to allow time for the Department to
issue a decision on the PISF within 60 days of the close of the comment period as required in Env-Ws
1905.04(a). The PISF study portion of the contract will be complete upon written notice from the
Department of its acceptance of the PISF Report. It will be the Department’ s responsibility to
establish the PISF.

PAY INCREMENT 2

The consultant will submit an itemized bill for not-to-exceed payment listing the activities and
documents completed. Second payment will be due on completion and written approval by the
Department of the following activities and documents:

1) PISF and Env-Ws 1905.04(b)(4) assessments

2) Draft Proposed PISF report

3) Two committee review meetings

4) Proposed PISF report

5) PISF Public Hearing
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6) PISF Document accepted by Department

SOUHEGAN WATER MANAGEMENT PLAN

VIIIl. Assessment of water use with the established Pl SF

The consultant will estimate aggregate water use versus stream flow to identify times and
stream reaches that do not meet the PISF and therefore require management under the WMP. The
assessment will be reported on a daily basis over three one- year periods using the established PISFs
and appropriately selected or synthesized hydrologic data. The three annual datasets selected will
represent actual or simulated dry year, wet year, and mean streamflow and water use conditions.
Probabilistic methods for ng aggregate water use using flow duration or low-flow frequency
characteristics of the river to identify percentages of time and frequency at which various stream
reaches do not meet the PISF may also be used if this method can be applied to meet the need to
determine times when the PISF is not met. The consultant will document the DR reaches not meeting
the established PISF and use this information in guiding the development of the WMP. The process
will be equivalent to the process described in Part V except for the hydrologic data set used and the
use of the established PISF instead of the draft proposed PISF.

| X. Development of WM P sub-plans

The consultant will develop three sub-plans — Conservation, Water Use, and Dam Management
— as required under Env-Ws 1906.02 through 1906.04 for the WMP. Each of these sub-plans shall
provide arange of alternatives for each AWU or ADO. The sub-plans will describe the potential for
water conservation and water use changes by each AWU or for dam management by each ADO. The
Department will make the notifications to each AWU and each ADO by certified mail as required by
Env-Was1906.01(c)(1) through (3), such as that a WMP is being prepared and that the WMP is
enforceable. The consultant will meet with each AWU and ADO and discuss the established PISF as
required in Env-Ws 1906.01(c)(4) and in the rules describing each sub-plan. The consultant will
interview each AWU and ADO to collect information about water use and management and discuss
aternatives. From this information, the consultant will develop recommended alternatives for each
AWU and ADO in the applicable sub-plans. The consultant shall prepare structured interview formats
to collect necessary and useful information from the AWUs and ADOs for preparing these plans. The
Department has identified known AWUs and ADOs from the Department’ s water use and dam
registrations. The consultant shall notify the Department if they encounter or are informed of any
unregistered water users that meet the requirements for registration under the Department’s Water Use
Registration and Reporting Rules. Previously unknown AWUSs shall be incorporated into the sub-
plans. Each sub-plan will be developed as described in the sections below.

Conservation Plan

The consultant will prepare a Conservation Plan as described in Env-Ws 1906.02.
The Department has identified known AWUSs from the Water Use database and has
compiled water use and contact information and other data. See Attachment | - Available
Reference Materias for Souhegan River Pilot Program Other AWUS that may be
discovered during the course of the project shall be incorporated into the plan. The
consultant will identify generic conservation measures and best management practices for
each AWU type (such as public water supplier, agricultural user, etc.) as required by
Env-Ws 1906.02(b)(2).
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The consultant will meet with each AWU to collect information on their water use
patterns, needs, potential for conservation and past and present water conservation efforts
as required by Env-Ws 1906.02(b)(3). The consultant will describe to each AWU during
these meetings the established PISF and general instream flow requirements under the
WMP asrequired by Env-Ws 1906.02(c)(4). The consultant will collect water use and
operational information from the AWUSs to the extent that they are willing to provide it.
Information not provided by an AWU will be estimated by the consultant using reported
historical water use, industry standards, or both. The consultant will document any
changes in water use anticipated within the next five years. The consultant will
document these findings separately for each AWU in the Conservation Plan.

The consultant will identify arange of specific conservation measures applicable to
each AWU, including a description of the water conservation best management practices
and effective water-saving technologies applicable to the types of water-using processes
of the AWU. The consultant will prepare an economic assessment of the estimated costs
to implement the water conservation aternatives for each AWU as required by Env-Ws
1906.02(f). For AWUS, other than agricultural and public water suppliers, the estimated
costs will be based on implementation within five years. For agricultural or public water
supply AWUSs, the consultant will determine the period for the cost of implementation to
be paid back, if it is greater than five years, out to twenty years. The consultant will
assess the feasibility of water conservation methods for each AWU using the water use
and needs information collected from the AWU or using estimates of daily use.

The consultant will document in the Conservation Plan report, a detailed list of the
recommended water conservation measures that each AWU might implement including a
guantitative estimate of the volume, location, and timing of water savings associated with
these measures. The consultant will estimate the cost for each AWU to implement the
recommended conservation measures and compare the cost to the water savings, and
define the payback time. The consultant will prepare an implementation schedule for
each AWU in order to meet Env-Ws 1906.02(c) through (f). The consultant will describe
a process to monitor and evaluate the results of, and compliance with, the Water
Conservation Plan, in order to meet Env-Ws 1906.02(b)(4)c.

Water Use Plan

The consultant will prepare a Water Use Plan as described in Env-Ws 1906.03. The
consultant will identify and document generic water management alternatives for the
AWU typesin the WMPA. The consultant will meet with each AWU to collect
information for the water use plan. Where information specific to the AWU is ot
available the consultant will use industry standards or generic water management
alternatives for estimating methods, equipment, or costs. The consultant will identify and
discuss with each water user the water management options specific to the AWU'’s
operation that will meet the established PISFs as required by Env-Ws 1906.03(c)(1).

The consultant will document in a Water Use Plan report each AWU’ s potential for
water use modification or sharing as required by Env-Ws 1906.03(b)(2). The consultant
will identify and document a recommended alternative available to each AWU for
changing water use which, in combination with conservation measures and water use or
release changes by other AWUs and ADOs, will meet the PISF as required by Env-Ws
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1906.03(b)(4) ard describe each alternative’ s effectiveness in meeting the PISF.
Appropriate changes in water use include, but are not limited to: changes in rate or
timing of withdrawal; increases in volume of available storage; changes in location or
type of withdrawal; and shared water uses. The Department will request the assessment
by PUC of the effect of the PISF upon each hydroelectric power facility in the WMPA as
required in Env-Ws 1906.03(b)(3)., for incorporation by the consultant into the plan.

For each AWU, the consultant will prepare an economic assessment of the estimated
costs to implement the water use change alternatives within five years. The consultant
will prepare an implementation schedule for each AWU in order to meet Env-Ws
1906.03(b)(5).

Dam M anagement Plan

The consultant will prepare a Dam Management Plan as described in Env-Ws
1906.04. The consultant will meet with each ADO to collect information on dam
construction, and the operations and uses of their dams as required by Env-Ws
1906.04(b)(1). (Some data on dam construction, impoundment conditions and other
particulars have been compiled and are available from the Department. See Attachment |
— Available Reference Materials for Souhegan River Pilot Program) The consultant will
describe to each ADO during these meetings the established PISF requirements as
required by Env-Ws 1906.04(c)(1).

The consultant will determine and report the potential flow available from dam
operation for instream flow management as described in Env-Ws 1906.04(b)(2)a. The
consultant will identify and document, for each ADO impoundment as required by Env-
Ws 1906.04(b)(2), ecological and other impacts to the impoundment and downstream
river reaches resulting from storage or releases which might restrict the release of water
for meeting the PISFs. The consultant will document the alternatives for offsetting water
use by AWUSs by dam management in order to meet the PISF. Dam management
alternatives for providing instream flow will be described and ranked by effectivenessin
meeting PISFs, and by positive and negative effects. The consultant will report the
potential for dam management to meet PISF requirements as required by Env-Ws
1906.04(b)(2)c. For each ADO the consultant will prepare an economic assessment of
the estimated costs to implement the dam management alternatives within five years. An
implementation schedule for each ADO will be required in order to meet Env-Ws
1906.04(b)(4). The implementation schedule will be defined later after dam management
measures are selected for the draft Proposed WMP from the range of aternatives. For
agricultural or public water supply ADOs, the consultant will allow implementation over
twenty years in order to spread the payback period where necessary.

The corsultant will present the results of the water use assessment conducted in Part V111 and
the recommended alternatives compiled in the three sub-plans to the committees. The advisory
committees will review and comment on the recommended aternatives in the sub-plans. The
Department will document comments concerning the sub-plans from the committees. The consultant
will use the comments, in consultation with the Department, to direct the development of the draft
Proposed WMP.
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PAY INCREMENT 3

The consultant will submit an itemized bill for not-to-exceed payment listing the activities and
documents completed. Third payment will be due on completion and written approval by the
Department of the following activities and documents:

1) Daily water use versus established PI SF assessment

2) Conservation sub-plan

3) Water Use sub-plan

4) Dam Management sub-plan

5) Two committee review meetings

X. Proposed WM P

The Consultant will combine the Conservation, Water Use and Dam Management sub-plans
into a draft Proposed WMP, as described in Env-Ws 1906.05. The consultant will include the
assessment in Part VI of water use versus streamflow under the established PISF.

The draft Proposed WMP will contain a Conservation Plan and a Water Use Plan for each
AWU in the WMPA as required by Env-Ws 1906.02(b)(4) and Env-Ws 1906.03(b)(4). The draft
Proposed WMP will contain a Dam Management Plan for each ADO in the WMPA as required by
Env-Ws 1906.04(b)(3). The draft Proposed WMP will identify the recommended alternatives from
each sub-plan developed under Part 1 X, which collectively will meet the protected instream flow
requirements.

The consultant will discuss implementation schedules for selected water conservation
aternatives with AWUSs per Env-Ws 1906.02(c). Conservation alternatives will be given highest
priority. The consultant will negotiate with the ADOs and AWUSs as per Env-Ws 1906.03(c)(1) and
Env-Ws 1906.04(c)(2) to select from the aternatives identified in the Water Use and Dam
Management sub-plans in Part I X. Alternatives will be chosen that most effectively improve flow
conditions required under the established PISF. The consultant will negotiate a schedule for
implementation for each of the alternatives selected from the Water Use and Dam Management sub-
plans. The consultant will document in the draft proposed WMP any available sources of public
funding identified by the Department, including grants, donations, and loans for AWUS engaged in
agriculture or public water supply so as to meet the requirements of Env-Ws 1906.05(c). The
implementation plans negotiated will comply with Env-Ws 1906.05(d) for agricultural and public
water supply AWUSs. The draft Proposed WMP will contain a section describing how the Proposed
WM P meets the adoption criteriain 1906.07(b).

The consultant will present the draft Proposed WM P before the advisory committees for
review and comment. The consultant will revise the draft Proposed WMP, after consultation with the
Department, in response to comments from the committees into a Proposed WMP. The Proposed
WMP will be for submitted to the legislature as required by Chapter 278:3, 111(a), Laws of 2002.

Xl. WMP Public Hearing

The Department will hold a public hearing jointly with the NH Senate’ s Environment
Committee and the House' s Resources, Recreation & Development Committee within 60 days of
submitting the Proposed WMP to the legislature as required by Chapter 278:3, I11(a), Laws of 2002.
The public hearing will be held to receive comments on the Proposed WMP as required by Chapter
278:3, 111(a), Laws of 2002 and as described in Env-Ws 1906.06. The public hearing will be held in a
community through or past which the DR flows in accordance with Env-Ws 1906.06(c).
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The consultant will make the Proposed WMP with all documentation available to the public for
at least 30 days prior to the hearing date. The consultant will ensure that the Proposed WMP is
avallablein at least one municipa library in a community through or past which the DR flows at least
30 days prior to the hearing date. The consultant will participate in the public hearing by giving a
presentation describing the Proposed WMP and its development, and by answering questions.

The Department will post the Proposed WMP on its website, and provide written notices for
and publicize the hearing in accordance with Env-Ws 1906.06(d). The Department will provide and
prepare facilities for the hearing, and conduct the hearing. The comment period will remain open for a
minimum of 30 days following the hearing. The Department will receive and record comments, and
prepare records of the hearing.

XIl. Water Management Plan for Souhegan River

Following the comment period, the consultant, in consultation with the Department, will revise
the Proposed WMP report based on the comments. The consultant will prepare the WMP Report from
the Proposed WMP report with the addition of a section describing how the comments affected the
fina WMP. The consultant will submit the WMP Report to the Department within 40 days of the
close of the comment period to allow time for the Department to issue a decision on the WMP within
60 days of the close of the comment period as required in Env-Ws 1906.07(a).

The contract for the WMP will be complete upon written notice of acceptance of the WMP
ready for adoption by the Department. The Department will deem the WMP complete and ready for
adoption if the report has been revised as directed by the Department following review and comment
at the public hearing.

PAY INCREMENT 4

The consultant will submit an itemized bill for not-to-exceed payment listing the activities and
documents completed. Final payment will be due on completion and written approval by the
Department of the following activities and documents:

1) Draft Proposed WMP report

2) Two committee review meetings

3) Proposed WMP report

4) WMP public hearing

5) WMP Document accepted by Department

Preliminary major milestones and estimated proportion of Pl SF contract effort
(Final milestones and effort to be negotiated with the selected contractor)

Estimated
Task Effort % Cumulative %
I.  Identification and Draft List of IPUOCR Entities 5 5
Il.  Assessment of Well Withdrawal Impacts on Surface Water 5 10
[1l.  On-stream survey for IPUOCR entities 5 15
IV. Report describing IPUCOR entities and proposed PISF methods 10 25
V. PISF assessments and Proposed PI SF report 60 85
VI. PISF Public Hearing 10 85
VII. PISF Report for the Souhegan River 5 100
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Estimate % of total effort for PISF: 40%

Preliminary major milestones and estimated proportion of WM P contract effort

Estimated

Task Effort % Cumulative %
VIII. Assessment of water use with the established PISF 10 10
IX. Development of WMP sub-plans 30 40
X.  Proposed WMP report 45 85
XI. WMP Public Hearing 10 95
XIl. WMP for the Souhegan River 5 100

Estimated % of total effort for WM P 60%
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ATTACHMENT 11l - AFFECTED DAM OWNERS OF THE SOUHEGAN RIVER WMPA

AFFECTED DAM OWNERS

DAMCODE | OWNER NAME

007.09 FREESTYLE FARM LLC VIJVERHOF POND DAM

175.09 MR ALDEN T GREENWOOD WATERLOOM POND DAM

147.17 MS. BARBARA GRIFFITH (SNVK LLC) BURTON POND DAM

175.23 MR DAVID SOMERO WHEELER POND DAM

147.31 MR HERMON S SWARTZ SWARTZ POND DAM

007.15 MR MELIO RICCITELLI DREAM LAKE DAM

147.28 NH WATER DIVISION SOUHEGAN SITE 8 DAM

147.36 NH WATER DIVISION SOUHEGAN SITE 8 CEMETARY DIKE
147.37 NH WATER DIVISION SOUHEGAN SITE 8 SOUTH DIKE
254.34 NH WATER DIVISION SOUHEGAN RIVER SITE 33 DAM
254.30 NH WATER DIVISION SOUHEGAN RIVER SITE 15 DAM
234.11 NH WATER DIVISION SOUHEGAN RIVER SITE 12ASOUTH
175.20 NH WATER DIVISION SOUHEGAN RIVER SITE 13 DAM
175.21 NH WATER DIVISION SOUHEGAN RIVER SITE 35 DAM
175.19 NH WATER DIVISION SOUHEGAN RIVER SITE 19 DAM
234.16 NH WATER DIVISION SOUHEGAN RIVER SITE 12A NORTH
156.01 PENNICHUCK WATER WORKS MERRIMACK VILLAGE DAM

175.03 PRATT POND ASSOCIATION PRATT POND DAM

007.04 MR. PETER FOLEY LINCOLN POND DAM

159.04 TOWN OF MILFORD OSGOOD POND DAM

254.05 TOWN OF WILTON STONEY BROOK DAM

254.09 TOWN OF WILTON NEW WILTON RESERVOIR DAM
007.01 USAIR FORCE STATION NEW BOSTON JOE ENGLISH POND DAM
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ATTACHMENT IV - AFFECTED WATER USERS OF THE SOUHEGAN RIVER WMPA

AFFECTED WATER USERS

SDID SDNAME FACILITY USERNAME
20190-S01 SOUHEGAN RIVER AMHERST COUNTRY CLUB AMHERST COUNTRY CLUB
20190-D01 IRRIGATION AMHERST COUNTRY CLUB AMHERST COUNTRY CLUB
20000-S01 WELL AMHERST VILLAGE DISTRICT PENNICHUCK WATER WORKS
20230-D01 SOUGHEGAN RIVER CHAMBERLAIN FALLS HYDRO GREENWOOD ALDENT
20230-S01 SOUHEGAN RIVER CHAMBERLAIN FALLS HYDRO GREENWOOD ALDEN T
20047-S02 SOUHEGAN RIVERWELL | GREENVILLE WATER WORKS GREENVILLE TOWN
20026-S01 NH WRD SITE 12-A GREENVILLE WATER WORKS GREENVILLE TOWN
20218-D01 PURGATORY BROOK MILFORD FISH HATCHERY NH FISH & GAME
20218-S02 WELL #1 MILFORD FISH HATCHERY NH FISH & GAME
20218-S01 WELL #4 MILFORD FISH HATCHERY NH FISH & GAME
20100-S02 KOKKO WELL MILFORD WATER WORKS MILFORD WATER WORKS
20100-S01 CURTISWELLS#1 & #2 MILFORD WATER WORKS MILFORD WATER WORKS
INTERVALE RD SPRING MONADNOCK MOUNTAIN
20621-S02 WELL MONADNOCK MOUNTAIN WATER [ SPRING
MANSUR ROAD SPRING MONADNOCK MOUNTAIN
20621-S01 WELL MONADNOCK MOUNTAIN WATER | SPRING
20229-D01 SOUHEGAN RIVER OTISFALLS GREENWOOD ALDEN T
20229-S01 SOUHEGAN RIVER OTISFALLS GREENWOOD ALDEN T
20383-S01 SOUHEGAN RIVER PETER DE BRUYN KOPS PETER DE BRUYN KOPS
20383-D01 IRRIGATION PETER DE BRUYN KOPS PETER DE BRUYN KOPS
20681-S02 SOUHEGAN RIVERWELL | PILGRIM FOODS PILGRIM FOODS
20047-S01 TOWN OF GREENVILLE PILGRIM FOODS PILGRIM FOODS
20681-S03 ON SITEWELL PILGRIM FOODS PILGRIM FOODS
20681-S04 ON SITEWELL PILGRIM FOODS PILGRIM FOODS
20659-S01 GPW 1& GPW 4 SOUHEGAN WOODS PENNICHUCK WATER WORKS
20523-S01 SOUHEGAN RIVER SOUHEGAN WOODS GOLF CLUB SOUHEGAN WOODS GOLF CLUB
20523-D01 GOLF COURSE SOUHEGAN WOODS GOLF CLUB SOUHEGAN WOODS GOLF CLUB
20092-D01 SOUHEGAN RIVER WASTE WATER TREAT PLANT MILFORD WWTF
20086-D01 SOUHEGAN RIVER WASTE WATER TREAT PLANT GREENVILLEWWTF
20228-D01 SOUHEGAN RIVER WATER LOOM FALLS HYDRO GREENWOOD ALDEN T
20228-S01 SOUHEGAN RIVER WATER LOOM FALLS HYDRO GREENWOOD ALDEN T
20281-D01 STONY BROOK WILTON QUARRY PIKE INDUSTRIES
20281-S01 STONY BROOK WILTON QUARRY PIKE INDUSTRIES
20065-S02 ABBOTT WELL ROUTE 31 | WILTON WATERWORKS WILTON WATER WORKS
EVERETT WELL ROUTE
20065-S01 31 WILTON WATER WORKS WILTON WATER WORKS

Source: Revised 20040120 from wateruserdistances 20031110.xIs
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ATTACHMENT V— DEFINED FOR PISF STUDY —INSTREAM PUBLIC USES
OUTSTANDING CHARACTERISTICS, AND RESOURCES

The following table represents the Department’s understanding of the meaning of the Instream
Public Uses, Outstanding Characteristics, and Resources that are listed in RSA 483 that the NH
legislature has identified as criteria for the Protected Instream Flow. These definitions shall be used
by the Protected I nstream Flow contractor to identify Instream Public Uses, Outstanding
Characteristics, and Resources on the Designated River.

In the table below the Department has matched similar components of I nstream Public Uses,
Outstanding Characteristics, and Resources that are listed in various parts of RSA 483. Definitions of
each entity have been given that describe the entities as they are relevant to instream flow protection.
Wherever possible the definitions were drawn from descriptions in the rules for Designated River
nomination criteria under Env-C 700 RIVERS MANAGEMENT AND PROTECTION PROGRAM.

Instream Outstanding Resour ces Definition
public uses characteristics
Env-Ws 1905.02 Protected | nstream Flow Study. The protected instream flow study shall:
(c) For each (b) For each (d) For each
segment, identify segment, identify | segment, identify
and catalog all and catalog and catalog all
instream public outstanding resour cesfor
useson the characteristics which theriver
designated river listed under RSA | or segment is
listed under RSA 483:1; designated
483:9-c.l,and pursuant to RSA
designated uses 483:61V a.
under the federal
Clean Water Act;
include the state's including Whether theriver,
interestsin surface | recreational, or segment or

waters, including,
but not limited to,

fisheries, wildlife,
environmental,

segments of such
river, contain or

navigation; cultural, represent either a
recreation; fishing; | historical, significant
storage; archaeological, statewide or local
conservation; scientific, example of one or
maintenance and ecological, more of the
enhancement of aesthetic, following:
aquatic and fish community (1) Scenic or
life; fish and significance, recreational
wildlife habitat; agricultural, and resource.
wildlife; the public water (2) Open space
protection of water | supply so that or natural

quality and public these valued resource.

health; pollution characteristics (3) Fisheries,
abatement; shall endure as wildlife,
aesthetic beauty; part of the river vegetation, and

and hydroelectric
energy production

uses to be enjoyed
by New
Hampshire people

rare species or
habitat.

(4) Cultural,
historical, or
archaeol ogical
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resource.

(5) Hydrological
or geological
resource.

(6) Water
quality.

(7) Scientific
resource.

(8) Community
resource.

(9) Current and
projected
withdrawals,
discharges, or
both, by public
utilities and
commercial or
industrial users.

Navigation

Navigation means use of the river for non-
recreational, transportation purposes.

Recreational

Recreational

Recreational
resource

Recreational use or resource means use of the
river for swimming, boating or significant
shoreland recreation, including, but not limited to,
hiking, camping, picnicking, and bird watching.

Fishing

Fisheries

Fisheries

Fishing and Fisheries means recreational and
commercia uses of the river for fishing identified
by the presence of fish that are caught for
recreation or commercial use.

Open space
resource

Open space means flow-dependent,
characteristics of open space induding, but not be
limited to, nationa forest lands, state parks and
forests, municipa parks, and conservation
easements. There may be little or no flow-related
issues concerning maintenance of open space.

Natural resource

Natural resource means geologic, wildlife,
endangered or threatened animals, wildlife
habitat, wildlife travel corridor, vegetation/natural
communities, fish resources, aquatic habitat for
fish populations, a fishery that relies on natural
reproduction or a stocking program, anadromous
fish or arestoration effort, Class A waters or
water quality equal to Class A or a Class B water
or water quality equal to Class B, open space,
natural flow characteristics. This category should
only be invoked where the resource does not fit
into another category.

Storage

Storage means the natura or man-made attributes
of ariver for water storage. Only Community
Rivers are subject to new dam construction.

Wildlife

Wildlife

Wildlife

Wildlife for this purpose shall mean species that
rely on flow and flow to regions, including, but
are not limited to, waterfowl! breeding or
wintering aress, freshwater wetlands or riparian
habitat, and saltwater wetlands associated with
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estuarine systems

Rare species or
habitat

Rare species are identified by lists of plants and
animals or fish available from NHI and by the
nomination papers. Rare habitats are habitats that
SuUppOrt rare SPECies or are rare ecosystems.

Vegetation

V egetation means native, flow-dependent species

Environmenta

Fow-dependent issues not included in other
categories are unlikely.

Conservation

Flow-dependent issues not included in other
categories are unlikely.

Culturd

Cultura
resource

Cultural resources or characteristics mean on-
going river corridor management planning effort
or other local efforts to protect or manage the
river, the existence of ariverside park or other
public area, or community support for riverfront
revitalization as demonstrated by acts such as the
filing of a petition, establishment of a municipal
committee or citizen group, or fundraising
activities.

Historica
resource

How-dependent issues are unlikely.

Archaeological

Archaeologica
resource

Flow-dependent issues are unlikely.

Maintenance and
enhancement of
aquatic and fish
life

Maintenance and enhancement of aquatic and fish
life means the web of aquatic species that make
up a balanced, integrated, and adaptive
community of organisms having a species
composition, diversity, and functional
organization comparable to that of similar natural
habitats of aregion.

Hydrological
resource

Hydrologic resource means natura flow
characteristics meaning the river is free-flowing,
such that the river is 100 percent free-flowing
with no man-made dams, diversions, or other
modifications which affect the river's natural flow
or theriver islargely free-flowing without
characteristics of impoundment excluding low
dams, diversion works and other minor
modifications.

Geologica
resource

A geologic resource meaning a national, regional,
state, or local geologic resource as determined by
the state geologist or aslisted in a national or
state resource assessment. How-dependent issues
are unlikely.

Fish habitat

Fish habitat means regions which are important to
the survival of fish populations. Such regions
include, but are not limited to, aguatic life
spawning beds and feeding areas, freshwater
wetlands or riparian habitat, and saltwater
wetlands associated with estuarine systems.

Wildlife habitat

Wildlife habitat means habitat for game and non-
game wildlife populations. Such regions include
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waterfowl breeding or wintering areas, freshwater
wetlands or riparian habitat, and saltwater
wetlands associated with estuarine systems.

Historica

Flow-dependent issues are unlikely.

Scientific

Scientific
resource

It is not clear what is desired to be protected by
this item.

Protection of
water quality and
public hedth

Water quality

Water quality and public hedlth are the flow-
dependent characteristics that maintain water
qudity of the river including, but not limited to
and the maintenance of chemical and physica
water quality parameters that support designated
and existing uses. |dentify water quality as Class
A or ClassB.

Community
significance

Community
resource

Community river resource means a natural,
managed, cultural, or recreational resource or use
thereof associated with ariver that is recognized
by local residents or amunicipal document
accepted by the municipality, such as a master
plan or a water resource management plan, as
being important to a community adjacent to a
river. "Recognized by local residents’ for the
purposes of this definition means that there are
community projects, activities or events based on
the river or its corridor such as river cleanups,
canoe races, or ariverfest. Community
significance shall not include hydroelectric power
generation.

Pollution
abatement

Pollution abatement includes wastewater
treatment facilities or industrial treatment
facilities and aspects of flow affecting
assumptions of flow for dilution and dispersal of
waste in mixing zones and the rivers overall
capacity to mitigate natural and non-point source
contamination.

Ecological

Ecology is anatural ecologica community as
determined by the NH natural heritage inventory.

Aesthetic beauty

Aesthetic

Scenic resource

Scenic stes shal include, but not be limited to,
designated viewing areas, scenic vistas, and
overlooks.

Hydroelectric
energy
production

Hydroelectric energy production is an existing
hydroelectric facility on any classification of
designated river, or aformer hydroelectric facility
site that has been unused for fewer than six years
on aRura or Rura-Community river. The
description of potential site of hydroelectric
facilities on Community riversis beyond the
scope of this project and should be clearly stated
as such in the PISF report.

Agricultural

Agriculture as defined by RSA 21:34:a
http://gencourt.state.nh.us/rsa/html/i/21/21-34-
ahtm

Public water

A public water supply is an existing source of
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upply public drinking water that meets the Department’s
description of a public water systemin
http://www.des.state.nh.us/rules/envws300-
309.pdf as stated in Env-Ws 302.02 Definitions.
"Public water system" means a "public water
system” as defined in RSA 485:1-a, XV, namely
"asystem for the provision to the public of piped
water for human consumption, if such system has
at least fifteen service connections or regularly
serves an average of at least twenty-five
individuals daily at least 60 days out of the year.
The identification of al potential water suppliesis
beyond the scope of this project and should be
clearly stated as such in the PISF report.

Clean Water Act Use of theriver shal not degrade the flow-
designated uses dependent uses as instream public uses of the DR
designated by the state under the CWA. The
state' s designated uses and criteria defining
support of these uses are in the following
paragraphs taken from the CALM.

Aquatic Life Waters that provide suitable chemical and
physical conditions for supporting a balanced,
integrated and adaptive community of aquatic
organisms. Applicableto all surface waters.

Fish Consumption Waters that support fish freefrom
contamination at levels that pose a human health risk
to consumers. Applicableto all surface waters.

Shellfish Consumption Waters that support a
population of shellfish free from toxicants and
pathogens that could pose a human health risk to
consumers. Applicableto al tidal surface waters.

Drinking Water Supply Waters that with conventional
treatment will be suitable for human intake and meet
state/federal drinking water regulations. Applicable to
all fresh surface waters.

Primary Contact Recreation (i.e. swimming) Waters
suitable for recreational uses that require or are likely
toresult in full body contact and/or incidental
ingestion of water. Applicableto all surface waters.

Secondary Contact Recreation Waters that support
recreational uses that involve minor contact with the
water. Applicableto all surface waters.

Wildlife Waters that provide suitable physical and
chemical conditionsin the water and the riparian
corridor to support wildlife aswell as aguatic life.
Applicableto al surface waters.

Sources; http://www.des.state.nh.us/rivers/rsa483.htm; http://www.des.state.nh.us/rivers/10-22-96.htm
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ATTACHMENT VI - PHOTO DOCUMENTATION PROCEDURE

Photo Documentation Procedure for
Measuring the Success of Restoration @w
Projects and Best Management Practices ‘=En"1rorslznr31iﬂctgé

Adapted from: Products of the 2000-2001 Technical Advisory Council on Citizen Monitoring,
California Association of Resource Conservation Districts, working under 319(h) contract to the State Water Resources Control
Board (contract No. 8-099-250-0)

Adapted by: Stephen Landry
Introduction:

Photographs provide a qualitative, and potentially semi-quantitative, record of conditions in awatershed or on a
water body. Photographs can be used to document general conditions on areach of a stream during a stream
walk, pollution events or other impacts, assess resource conditions over time, or can be used to document
temporal progress for restoration efforts or other projects designed to benefit water quality. Photographic
technology is available to anyone and it does not require a large degree of training or expensive equipment.
Photos can be used in reports, presentations, or uploaded onto a computer website or GIS program. This
approach is useful in providing a visual portrait of water resources to those who may never have the opportunity
to actually visit a monitoring site.

Equipment:

Use the same camera to the extent possible for each photo throughout the duration of the project. Either 35 mm
color or digital color cameras are recommended, accompanied by atelephoto lens. If you must change cameras
during the program, replace the original camerawith asimilar one comparable in terms of media (digital vs. 35
mm) and other characteristics. A complete equipment list is suggested as follows:

Required:
- Camera
Folder with copies of previous photos (do not carry origina photosin the field)
Topographic and/or road map
Compass
Timepiece
Extrafilm or digital disk capacity (whichever is applicable)
Extra batteries for camera (if applicable)
Photo-log data sheets or, aternatively, a bound notebook dedicated to the project
Dry-erase board, and markers (bring extra markers)

Optional:
GPS unit

Ruler (for scale on close up views of streams and vegetation)
Wooden stakes and flags or re-bar and flags for dedicating fixed photo points in the absence of available
fixed landmarks
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Roles and Duties of Team:

The team should be comprised of two people, for restoration or other water quality improvement projects, as
follows:

1. Primary Photographer responsible for selecting photo angles, targets and GPS operation.

2. One person responsible for taking field notes, recording photos and preparing dry erase board.

Safety Concerns:

Persons involved in photo monitoring should ALWAY S put safety first. For safety reasons, always have at least
two volunteers for the survey. Make sure that the area(s) you are surveying either are accessible to the public or
that you have obtained permission from the landowner prior to the survey.

Some safety concerns that may be encountered during the survey include, but are not limited to:

Inclement weather

Flood conditions, fast flowing water, or very cold water

Poisonous plants (e.g.: poison ivy)

Dangerous insects and animals (e.g.: bees, ticks, livestock, etc.)

Harmful or hazardous trash (e.g.: broken glass, hypodermic needles, human feces)

We recommend that the volunteer coordinator or restoration coordinator discuss the potential hazards with all
volunteers prior to any fieldwork.

General Instructions:

From the inception of any photo documentation project until it is completed, aways take each photo from the
same position (photo point), and at the same bearing and vertical angle at that photo point. Photo point
positions should be thoroughly documented, including photographs taken of the photo point. Refer to copies of
previous photos when arriving at the photo point. Try to maintain alevel (horizontal) cameraview unless the
terrain isdoped. When photo points are first being selected, consider the type of project (salt marsh, wetland,
or stream restoration, ambient or event monitoring, etc.) and refer to the guidance listed on Suggestions for
Photo Points.

When taking photographs, try to include landscape features that are unlikely to change over several years
(buildings, other structures, and landscape features such as peaks, rock outcrops, large trees, etc.) so that repeat
photos will be easy to position. Lighting is, of course, a key ingredient so give consideration to the angle of
light, cloud cover, background, shadows, and contrasts. Close view photographs taken from the north (i.e.,
facing south) will minimize shadows. Medium and long view photos are best shot with the sun at the
photographer’s back. Some artistic expression is encouraged as some photos may be used on websites and in
dide shows (early morning and late evening shots may be useful for this purpose). Seasond changes can be
used to advantage as foliage, stream flow, cloud cover, and site access fluctuate. It is often important to include
aruler, person, farm animal, or automobile in photos to convey the scale of theimage. Of particular concernis
the angle from which the photo is taken. Oftentimes an overhead or elevated shot from a bridge, peak, etc. will
be instrumental in conveying the full dimensions of the project. Of most importance overal, however, isbeing
aware of the goal(s) of the project and capturing images that clearly demonstrate progress towards achieving
those goal(s). Again, reference to Suggestions for Photo Points, may be helpful.

If possible, try to include a dry-erase board in the view, marked at a minimum with the location, subject, time
and date of the photograph. Use large font and position the dry-erase board in the lower corner of each
photograph. The dry erase board should be positioned at a distance from the photographer that does not obscure
the subject matter of the photo point but alows for the text to be legible. If using adigital camera
(recommended), experiment on the first photo point to determine the optimum combination of font size,
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distance to photographer and position of dry erase board in the photo. Use of the flash is not recommended with
the dry erase board as it tends to reflect off the surface obscuring the text. A blank photo sign form isincluded
in this document. Copies of this sign form can be used in the photos if a dry-erase board is not available.
Copying this form onto yellow sheets for field use provides the necessary contrast for the text to be visible in
the photographs.

Recording Information:

Use a systematic method of recording information about each project, photo point, and photo. The following
information should be entered on the photo-log forms (blank form included in this document) or in a dedicated
notebook:

Project or group name, and contract number (if applicable, e.g., for funded restoration projects)
General location (stream, beach, city, etc.), and short narrative description of project’s habitat type,
godls, etc.

Photographer and other team members

Photo number

Date

Time (for each photograph)

Photo point information, including:

o Name or other unique identifier (abbreviated name and/or ID number)

0 Narrative description of location including proximity to and direction from notable
landscape features like roads, fence lines, creeks, rock outcrops, large trees, buildings,
previous photo points, etc. — sufficient for future photographers who have never visited the
project to locate the photo point

o Latitude, longitude, and altitude from map or GPS unit

Magnetic compass bearing from the photo point to the subject

Specific information about the subject of the photo

Optiona additional information: a true compass bearing (corrected for declination) from photo
point to subject, time of sunrise and sunset (check newspaper or amanac), and cloud cover.

When monitoring the implementation of restoration, or Best Management Practices (BMP) projects, include
or attach to the photo-log a narrative description of observable progress in achieving the goals of the
project. Provide supplementary information along with the photo, such as noticeable changes in habitat,
wildlife, and water quality and quantity.

Archive all photos, aong with the associated photo-log information, in a protected environment.
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The Photo Point: Establishing Position of Photographer:

1

Bring avariety of methods for establishing position: maps, aeria photos, GPS, permanent markers and
landmarks, etc. If the primary method fails (e.g., an inoperative GPS or lost marker post) have an aternate
method available.

Select an existing structure or landmark (mailbox, telephone pole, benchmark, large rock, etc.), identify its
latitude and longitude, and choose (and record for future use) the permanent position of the photographer
relative to that landmark. If no such permanent landmark is convenient for establishing the photo point, the
installation of grade stakes or rebar with flagging (with station 1D on flagging) is recommended.

For restoration, and BMP projects, photograph the photo-points and carry copies of those photographs on
subsequent field vigits.

Determining the Compass Bearing:

1

Select and record the true compass bearing of the photo center view. Include a prominent landmark in a set
position within the view. If possible, have an assistant stand at a fixed distance from both the photographer
and the center of the view, holding the dry-erase board for scale.

When performing ambient or event photo monitoring, and when a compass is not available, then refer to a
map and record the approximate bearing as north, south, east or west.

Suggestions for Photo Points:

1

When first beginning a monitoring program take representative long and/or medium view photos of stream
reaches, segments of shoreline or other areas being monitored. Show the positions of these photos on a map
or site sketch. Subjects to be photographed include a representative view of the stream or shore condition at
the beginning and ending positions of the segment being monitored, storm drain outfalls, confluence of
tributaries, structures (e.g., bridges, dams, culverts, etc.).

If possible, take a close view photograph of the substrate (streambed), algae, or submerged aquatic
vegetation.

Take long view and medium view of streambed changes (thalweg, gravel, meanders, etc.)

Time series: Take photos immediately before and after construction, planting, or vegetation removal. Take
medium and close views of structures, plantings, etc. Long term monitoring should allow for at least annual
photography.

Event monitoring: this refers to any unusua or sporadic conditions encountered during a stream or shore
walk, such as trash dumps, turbidity events, oil spills, etc. Photograph and record information on your
photo-log. Report pollution events to the NH Department of Environmenta Services (603-271-3503).

Optional: Use atape set perpendicular across the stream channdl at fixed points and include this tapein
your photos. The tape will show the current depth of the stream relative to the tape.
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PHOTO LOG FORM

Project: Photographer:
L ocation: Team members.
Date:
Photo Photo Photo Pt. Bearing
Photo | Time | Point Point GPS Description & to Subject Description
# ID Reading Location Subject

General Notesor Comments (weather, rainfall data, cloud cover, time of sunrise and sunset,
other pertinent information):
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PHOTO SIGN FORM: Print this form on yellow paper if a Dry-erase board is not available. Complete the following
information in black marker for each photograph. Include in the photographic view so that it will be legible in the finished
photo.

L ocation:

Subject Description:

Date:

Time;
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ATTACHMENT VII - INSTREAM FLOW ANALYSISWITHIN THE CONTOOCOOK
RIVER BASIN (DRAFT)

Instream Flow Analysis
within the

Contoocook River Basin

Prepared for the New Hampshire Department of Environmental Services
Rivers Management & Protection Program.

DRAFT January, 2002

AUTHOR: Rod Owre
Surface Water Hydrologist
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Abstract. Water use with respect to stream flow was examined within the Contoocook River Basin of south central
New Hampshire for the calendar year 1999. Daily stream flow and water use data were used to analyze compliance with
the General Standard as proposed by the New Hampshire Department of Environmental Services (DES) in the June 2000
Draft Instream Flow Rules (“flow rules”). Withdrawal amounts and frequencies of thirty affected water users (AWUS) in
the basin were assessed. Results show that water use was greatest when flow was lowest (July — September), and that the
average water user in the basin exceeded the General Standard on 86 daysin 1999. Water use was plotted for each
individual user and on an aggregate basis throughout the basin to display frequency and extent of exceedence. The study
was intended to address the need for instream flow protection and prioritization of water management for rivers designated
under the New Hampshire Rivers Management and Protection Program.

INTRODUCTION AND BACKGROUND

In 1990, the New Hampshire Department of Environmental
Services (DES) was directed to establish Administrative Rules
for the protection of instream flows (“flow rules’) for rivers
designated into the New Hampshire Rivers Management and
Protection Program (RMPP) under RSA 483. The purpose of
the flow rules are to specify standards, criteria, and procedures
by which a protected instream flows shall be established and
enforced for each designated river or river segment in order to
mai ntain sufficient water for instream public uses and to
protect the resources for which the river or river segment is
designated.

Water shed Description

The Contoocook River was designated into the RMPP on
June 28, 1991. Theriver drains 766 square miles, travels 71
miles, and flows from southeast to northwest through Chesire,
Hillsborough, and Merrimack counties before emptying into
the Merrimack River in Concord (MAP XX). Primary
tributaries to the Contoocook River include Nubanusit Brook,
the North Branch River (designated under RSA 483), the
Warner River, and the Blackwater River. Intotal, there are
79 dams located within the Contoocook River basin including
2 large (>350acres) recreational reservoirs (Contoocook Lake,
Highland Lake), 1 large impoundment used for hydroelectric
power generation (Franklin Pierce Lake; 486 acres), and 4
flood control reservoirs (MacDowell Reservoir, Hopkinton
Flood Control Dam, Hopkinton Dike at EIm Brook
Blackwater Dam).

General Standard

As proposed by DES a 4-tiered General Standard would be
applied to each designated river watershed as a means for
comparing water use to streamflow and prioritizing those
riversin need of protected flows. Under the flow rulesa
designated river isin compliance with the general standard if:

(1) Average aggregate monthly water use does not exceed 5
percent of 7Q10 when average stream flow is less than or
equal to 0.5 cubic feet / square mile (cfsm);

Souhegan River Request for Proposal

(2) Average aggregate water use does not exceed 0.02 cfsm
when average streamflow is greater than 0.5 cfsm and less
than or equal to 1.0 cfsm;

(3) Average aggregate water use does not exceed 0.04 cfsm
when average stream flow is greater than 1.0 cfsm and less
than or equal to 4 cfsm; or

(4) Average aggregate water use does not exceed 0.16 cfsm
when average stream flow is greater than 4 cfsm.

Under the proposed flow rules apriority list (Env-Ws-
1908.03) isto be published annually by DES that analyzes
water use with respect to stream flow for each designated river
watershed. Specific objectives of this study were to: 1) apply
the conditions of the General Standard by comparing
individual and aggregate water use with respect to stream flow
values on adaily and monthly basis within the Contoocook
River watershed; and 2) gain an understanding of water use
and stream flow patterns from adaily, monthly, and annual
perspective.

Study Design

Daily stream flow values from six gaging stations (Map 1)
and daily water use from 30 affected water users (AWUs; Map
2) in the watershed were compiled for calendar year 1999.
Known stream flow values at the gaging stations were
transposed to each water user location. The resultant estimated
flow values were matched to individual and aggregate water
use at agiven AWU location. Pursuant to the General
Standard, thresholds for aggregate water use were determined
for each tier from the corresponding AWU-specific location
stream flow estimate. Subsequently, compliance with or
exceedance of the General Standard was tabulated for each
day.

Historical records of monthly mean water use, stream flow,

and precipitation data were used to compare with 1999
figures.
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Definitions

7Q10 The lowest average flow rate for a period of 7 consecutive days with an expected recurrence interval of once in every 10 years,
determined at a fixed location on a river or stream, and expressed in terms of volume per time period.
Affected Water User A water user having a withdrawal or return in excess of 20,000 gallons per day and a location within 500 feet of a

designated river or river or stream in its tributary drainage area.

Aggregate Water Use The total water use by all affected water users at and upstream from any location on a designated river, being the
difference between the sum of measured water withdrawals and the sum of measured water returns.

De Minimus A De Minimus amount refers to an aggregate water use equal to 5 % of 7Q10 that shall always be available at any location.
Stream Flow/Flow/Discharge/Q Terms used interchangeably to quantify a volume of water that passes a given point in a given period of

time, and usually expressed in cubic feet per second (cfs).
METHODS

Water Use

All registered water users (defined as using >20,000 gallons
[/ day on average) in the state of New Hampshire are required
by law (Env-Wr 700) to provide the DES with monthly
estimates of total water use. Referred to as “Monthly
Operations Reports’, water use information is reported on a
quarterly basis. Daily water use datais required for Waste
Water Treatment Facilities (WWTF's), and Municipa Water
Supply Facilities (Water Works, or WW's) who withdraw
from surface-water sources.

Of the 30 AWUs identified within the Contoocook River, a
majority were categorized as “water suppliers’, with the next
largest consumptive use category consisting “mining or
industrial” operations (Table 1; Figure 1). Sincealarge
proportion of the AWUs are public water suppliers (43%),
daily water use records were commonly collected for these
facilitiesto track their own operations. For those AWUSs
where actual daily water use records were not available, a
various methods were used to track withrdrawal amounts.
Some AWUs log meter readings on aweekly or bi-weekly
basis. Other AWUSs estimate their use by multiplying known
pumping rates by the amount of time the pumps are run either
on adaily basis, weekly, or monthly basis. Other AWUSs
calculate use by drawdown from holding tanks with
theoretically known volumes. Thus, in many cases
determining daily water use for required estimations.

For this study, daily datafor 22 of the 32* water users was
made available. Of the remaining 10 AWUSs, daily withdrawal
datafrom 6 AWUs was estimated by means suggested by the
water user, and averaged for 4 AWUs by dividing the monthly
totals by the number of daysin each respective month. Table
2 provides a breakdown of the quality of water use data
obtained.

Specific methods for estimating daily water for the 10
AWUs where actual daily use records were not available
consisted of three approaches. The first approach applied to
AWUs who suggested periods when they were likely to
withdraw water. For examp le, for an AWU that reported their
facility did not operate on weekends or holidays, an average
daily withdrawal amount was estimated by dividing the
monthly withdrawal amount, as report in the Monthly
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Operations Report, by the number of weekdays minus
holidays, yielding an average daily -use amount for those
applicable days.

The second approach applied to AWUS categorized as
irrigators. Golf courses were the only such irrigatorsin this
watershed. For these AWUs daily precipitation data from two
National Weather Service stations (Jaffrey, NH, and Concord,
NH) was used to estimate days when these facilities were
likely to pump water. It was assumed that agricultural
watering of “crops’ demands 1 inch of water per week. Days
when precipitation totals exceeded 0.13 inches (1 inch/ 7days)
were eliminated as possible watering days. An average daily
withdrawal amount was estimated for the remaining days by
dividing the monthly withdrawal amount, as report in the
Monthly Operations Report, by the number of days when
watering was assumed to be necessary. This approach was
used for three of the four golf courses represented as affected
water usersin the basin.

The third approach applied to AWUs who either did not
provide daily use figures or were uncertain about the figures
previously reported on the Monthly Operations Report.
Several facilities experienced technical problems with
reporting in 1999, evidently due to their meters not working
properly or their datatracking. In these instances, attempts
were made to ascertain accurate amounts through direct
communication with the AWU or using best professional
judgment. The majority of these examples entailed a simple
daily average computed from what the water user deemed the
most accurate monthly totals.

Stream Flow

Steam flow data from six gaging stations used in this
study was provided by the USGS, Water Resources Division
of the New Hampshire & Vermont District. It wasissued in
raw (provisional) format, containing stage (gage height) and
corresponding discharge (stream flow) recordingsin 15-
minute intervals. Daily mean stream flow values were
computed at each station from these 15-minute val ues.

Only one of the six gaging stations— Nubanusit
Brook near Peterborough, NH, contained periods of missing
record. Seven separate periods of missing record occurred here
for atotal of
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Table 2. Categorization of Water-Use Data Quality Obtained for Analysis.

Operations Report; no estimations involved.

28% (1.) Accurate daily values; monthly sum of daily values matched those previously reported on Monthly

38% (2.) Reasonably accurate daily values; slight discrepancies between monthly sum of daily values and monthly
totals reported previously on Monthly Operations Report.

or with means suggested by water user.

16% (3.) Daily values accurate from a monthly sum perspective; daily values estimated either by scientific method

Monthly Operations Report.

13% (4.) Daily values accurate from a monthly sum perspective; daily values averaged from monthly totals on

6% (5.) Daily values and/or monthly totals questionable; data set contained at |east three months of estimations.

* There are a total of 30 Affected Water Users by definition; two water users (Peterborough WW and Monadnock Paper Mills) have
operations in distinctly different locations. Their different operations were assigned different drainage areas and consequently different
stream flow values. There are 32 different SDID numbers — identification numbers associated with a particular source or destination. For
this reason, the different operations of Peterborough WW and Monadnock Paper Mills are treated independently for much of the analysis
contained in this report (See Table 1 for respective locations and drainage areas).

66 days (1/1— 1/10; 4/29 — 5/1; 6/1—-6/7; 6/9— 7/2; 8/3 —

8/14; 9/4 — 9/6; 10/19 — 10/25). For the period 1/1 — 1/10, it is
likely that ice formed inside the stilling well of the gage house
inhibiting accurate gage readings. For this period, daily mean
flow values of zero were entered. For the period 10/19 —
10/25, it is believed that the float within the stilling of the gage
malfunctioned causing the gage height recording to fall 2.50

ft. between two consecutive 15-minute readings.

Subsequently, on 10/25, the gage height recording rose 2.66 ft.
between two consecutive 15-minute readings indicating that
the recorder was serviced at thisinstant and the proper gage
height recording was restored. Thus, a prorated gage height
correction was applied between these two errant recording
periodsin order to generate estimated discharge values for this
period.

For all other periods listed above, estimated discharge values
were determined by extending the low end of arating curve
created for this station. From an ad hoc rating curve generated
from the raw data, it was apparent that the USGS only
maintained the rating to a gage height of 2.20 ft. (Figure 2).
Whenever the recorder listed gage heights below this mark, an
errant corresponding discharge value was listed besideit.
Because thisresulted in asubstantial amount of lost stream
flow record, an extension of the rating was created. Thiswas
accomplished by using the given gage height — discharge data
relation, incorporating a known discharge measurement made
by the USGS? on 6/4/99 at alower gage height,and estimating
agage height with a corresponding point of zero discharge.
From these data, trendline was visually fit to the available
data. The corresponding power function equation describing
the trendline enabled discharge values to be assigned to all
gage heights below 2.20 ft.

Stream Flow Data Quality
Certain factors make stream flowrecords at a gaging station

morereliable: 1) the number and frequency of discharge
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-5-
measurements made; 2) the range of stages at which discharge
measurements are made; 3) stability of the control; and 4) the
frequency with which personnel service the gage and maintain
the record. All six gaging stations used in this study
were classified by the USGS aspartial record sitesin 1999.

A partial record site is distinguished from a continuous record
sitein that the data was not adjusted for rating shifts (i.e
modificationsto the rating curve due to changesin the control
conditions, gage height corrections, equipment failure, or
periods of ice). Therefore, the continuous data record used in
thisreport was provisional. The periods of missing record and
lack of maintenance of the low end of the rating at the
Nubanusit Brook site serve as good examples. Though the
record at the other five stations was continuous throughout the
year, no such corrections or adjustments referred to above
were applied to the data.

Transposed Flow

Stream flow values were estimated for each AWU
location for each day of the year in order to determine how
often and by what extent the general standard was exceeded.
Since none of the AWUs were |located at establish gaging
stations efforts were made to apply consistent methods for
transposing known stream flow values from the gaging
stations to estimated stream flow values at each AWU
location. Stream flow transpositions were completed by using
an AWU'’s drainage area, in conjunction with drainage area(s)
of the nearest adjacent gaging station(s), to generate estimated
stream flow values.

The process of arriving at an estimated flow value for
AWUs ranged in difficulty depending on their location in the
watershed and nearness to gaging stations. An example of a
simple case is depicted for the Town of Jaffrey’ swasterwater
treatment facility (Figure 3, Example 1). For this AWU, daily
stream flows were estimated by transposing measured flow
values from the Peterborough gaging station (ID #) on the
Contoocook River upstream to the determined flow location
(DFL). The determined flow location (DFL) isthe point on the
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point are identical since WWTF discharges directly into the
main stem of the Contoocook).

main stem of the Contoocook River where the where the
AWU’ swithdrawal or return point istheoretically located (for
the Jaffery WWTF, the theoretic and actual geographic return

Figure 2. Extended Rating Curve (Low End)
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* The Power equation listed on the graph is not in proper sequence (mathematical syntax); to conform to standard, the gage height
(independent variable) is plotted on the x-axis and the discharg e (dependent variable) is plotted on the y-axis.

For this example, daily stream flow transposition was
accomplished by dividing daily streamflows at the gage by its
drainage area (68.1mi?), yielding an area-based daily flow
value (cubic feet per second per square mile; cfsm). Daily
cfsm values were then multiplied by an AWU' sdrainage area
(36.3mi?) as determined from its DFL to arrive at an estimated
daily stream flow. The mathematical expression for thistype
of transposition isasfollows:

AWUq = (Qu/AY) * Aawu

Where:

AWUq = Flow at water user (cfs)

Aawu = Watershed area at the
water user’s DFL

Q = Flow at upstream gage

Ay = Watershed area at
upstream gage

The second example is more complex (Figure 3, Example 2).
In this example, the actual geographic location of the Town of
Hancock’ s water supply withdrawal point is apond that drains
to the main stem of the Contoocook. In such a cases, the DFL
was defined as the point where the drainage tributary
(Nubanusit Brook) entersmain stem of the Contoocook and
was used to estimate the AWU’ s drainage area (121.4 mi?). In
addition, daily stream flow estimates for some AWUs utilized
stream gaging stations on both the mainstem of the
Contoocook River and a nearby tributary. For Hancock’s
water wupply, estimated daily stream flows utilized stream
flow gage records from the Peterborough (gage #) and
Nubanusit Brook (gage #) gages. Next, for each gage, the
amount of ungaged watershed areato a DFL was estimated
and multiplied by the respective area-based daily stream flow.
For Hancock’s Water Supply its DFL included atotal of 9.3

Souhegan River Request for Proposal

mi? of ungaged watershed area, 4.8 mi? of which was applied
to the Peterborough gage daily stream flow measurement and
4.5 mi® applied to the Nubanusit gage daily stream flow
measurement. The transposed flow was then added to the
gage-specific daily flow estimates for the Peterborough and
Nubanusit gagesto arrive at an estimated daily stream flow at
the Town of Hancock’ s water supply. The mathematical
expression for this transposition is as follows:

AWUq = (Qu+Qy) + {[(Q/AW* Aawud] + [(Q/A)* Aawud}

Where:

AWUq = Flow at water user (cfs)

Qu = Flow at upstream gage

Q = Flow at tributary gage

Ay = Watershed area at
upstream gage

Aawuu = Watershed area of water
user applied to upstream
gage

A¢ = Watershed area at
tributary gage

Aawut = Watershed area of water
user applied to tributary
gage

In cases where an AWU was located as an intermediate
between two stream flow estimation points (i.e. stream gaging
stations or major tributary confluences) weighted
transpositions were compl eted to estimate AWU-specific daily
stream flows. This method weighted each stream flow
estimation point by its known watershed area and relative
proximity to the AWU location. For instance, Antrim’s water
supply (Antrim WW) stream flows were transposed for
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approximately 70.7 mi? of ungaged watershed area by
weighting the area-based flow estimates from the confluence
point of Nubanusit Brook with the Contoocook River and the
Henniker gaging point by 70% and 30% respectively. The
weighted area-based streamflow estimate was then multiplied
by the ungaged watershed area and added to known flow
measurement pointsto arrived at a AWU-specific daily stream
flow estimate. The mathematical expression for this
transposition is asfollows:

o=l -l GRS S8 Fe ) Sy

Where
AWUp = Flow at awater user (cfs)
Q = Flow at the upstream gage
or flow estimation point
Qa = Flow at the downstream
gage or flow estimation
point
Aawu = Watershed area at the
water user
Ay = Watershed area at the
upstream gage or flow
estimation point
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Aq = Watershed area at the
downstream gage or flow
estimation point

The only exception to the transposition methods explained
above included Hillsborough’s water supply (Loon Pond). In
this case, although itslogical DFL would be on the North
Branch of the Contoocook River, the lack of current stream
flow data from this tributary necessitated that its DFL be
placed on the main stem of the Contoocook River. In
addition, the existence of alarge upstream impoundment used
for hydropower production (Franklin Pierce Lake) made any
prediction stream flow from the North Branch of the
Contoocook River difficult. Thus, for this AWU, only the
watershed area of the Contoocook River to the confluence
point with the North Branch (221.5 mi2) was used to estimate
daily stream flows (Figure 4).

North Brr.'ranch

Contoocp,t_)k/Fjij\@‘/_
M ain Stem g \_\1 b

ntooceoktRlver

1 _dh

Figure 4. Determined Flow Location (DFL) for Hillsborough WW. The figure depicts where alogical DFL would be
assigned if stream flow data were available within the North Branch basin. Areaoutlined in pink represents drainage area that
was not taken into account when transposing flow for this water user.
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* HUC is an abbreviation for Hydrologic Unit Code. A hydrologic unit is a geographic area representing a surface drainage area or
distinct hydrologic feature. HUCs are delineated on Hydrologic Unit Maps and are identified by an 8-digit number (HUC-8), 10-digit
number (HUC-10), or a 12-digit number (HUC-12). The higher the number, the more defined the drainage basin becomes. HUC-12
drainage areas were used to determine all water user drainage areas, and are graphically represented in the WATER USE RESULTS

section to show water use concentration in the Contoocook River Basin.

RESULTS
Stream Flow

Average monthly stream flow in 1999 was below historic
averages for four of the six gaging stations (Table xx). From
April through August all six of the gaging stations had below
average stream flows. The greatest difference occurred during
June when each gaging station recorded an average monthly
streamflow in excess of 200% below its respective historic
average monthly stream flow.

Total water use for the year was summed for each water user,
tallied by HUC-12 watersheds, and then divided by the
respective HUC-12 watershed areas (expressing acfsm
amount) to compare water use concentration in the basin.
Tabular results are listed in Table 7, and graphical results are
listed in Figure 13. These values serve as agood basis for
comparing overall annual use, and highlight particular areasin
the watershed where aggregate water supply may experience
pressure. The HUC-10 concentration figures include only the
HUC-12 watersheds where water users were located and do
not factor the entire areas. For instance, HUC-10 watershed
01070003-01 has atotal area of 221 mi? but the cfsm
concentration expresses only six of the eight HUC-12
watersheds comprising an area of 181 mi. This omission of

-14-

Water Use — Concentration of Usein the Basin

“useless area” reflects a more concise value of water use per
square mile. One HUC-12 stands out — 01070003-06-03.
Concord WW islocated within this watershed. It can be
inferred that Concord’ s operations have alarge impact on
stream flow. To gage the pressure exerted on the resource, it is
useful to compareit’sindividual and aggregate use as a
percentage of total stream flow on adaily basis (Figure 14).
Although the annual average individual use to stream flow
was 1.42 percent, maximum individual use to flow for one day
equaled 17 percent. The maximum percentage of aggregate
water useto stream flow for one day was 38 percent. This
statistic can be interpreted many ways. An interesting
approach, and one that should be considered for instream flow
analysis, would be to measure indiv idual and aggregate water
use to available stream flow.

50%
Adgoregate Use

40%  Individual Use ‘
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Figure 13. Percentage of individual and aggregate water use to total stream flow at Concord WW, 1999.
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CONCLUSION

Future Considerations for I nstream Flow Protection

Accurate synthesis of water use and stream flow datais vital for assessing instream flow. Sone of the methods outlined in
this report such as estimating and averaging needed to be done in order to generate a compl ete data set for the year. Future
monitoring will likely require daily water use reporting from all registered water users. Continuous stream flow record will
have to be collected and maintained, and additional gage siteswill need to be installed at key locations. It isabig expense
that public and political figures must deem necessary in order to preserve this natural resource. The mission of the
Department of Environmental Servicesisto protect, maintain and enhance environmental quality and public health in New
Hampshire.



